for which both WFS and DHS data are available, levels of infertility appear to be either declining (in Cameroon, Nigeria and Sudan) or remaining about stable (in Ghana, Kenya and Senegal).
The etiology of infertility in Africa is fairly well understood; in the majority of cases, the causes are preventable, such as sexually transmitted diseases and infections following childbirth and abortion. 4 Given that health care facilities are limited in Africa, that infertility is difficult and costly to treat, and that resources are scarce, future efforts should therefore focus on preventing infertility. 5 More knowledge about trends in infertility is crucial to efforts to evaluate the effectiveness of prevention campaigns, assess levels of infertility, implement new prevention interventions, and better understand and predict levels of fertility and population growth. It is beyond the scope of a single article to analyze the patterns of infertility in all of the countries with available demographic data; the study described in this article was restricted to an examination of the trends in Cameroon and Nigeria.
These countries were selected for the following reasons: Cameroon and Nigeria historically shared many cultural and ethnic values, and the establishment of borders between the two countries was fairly arbitrary; at the time of independence, some observers argued that parts Ulla Larsen is an assistant professor in the Department of Population and International Health, Harvard School of Public Health, Boston, Mass., USA. This research was supported by grant HD 27610-R01 from the U. S. National Institute of Child Health and Human Development. A preliminary version of this paper was presented at the annual meeting of the Population Association of America, Miami, Fla., USA, May 5-7, 1994.
Trends in Infertility in Cameroon and Nigeria
By Ulla Larsen I mpaired fertility is a well-known public health issue in Africa. Central Africa, regions around Lake Victoria and Lake Chad, and various other locations have been characterized by particularly high levels of childlessness and subfertility. 1 However, the data documenting this regional pattern date back to the 1970s and earlier. Current levels of and trends in fertility impairment in Central Africa are not known because nationally representative demographic data are not available for the 1980s or 1990s.
Such data do exist for selected Sub-Saharan African countries. For instance, 10 countries participated in the World Fertility Survey (WFS) around 1980, and the Demographic and Health Survey (DHS) program has covered more than 20 countries since 1986. A recent study of 17 of these countries found that infertility-the inability of a sexually active woman who is not practicing contraception to have a live birth 2 -is prevalent in all of them. 3 For example, among women aged 30-34, the proportion infertile ranges from 11% in Burundi to 34% in Cameroon. Furthermore, according to that study, in the six countries of Cameroon should have been under Nigeria. Population movements between the north of Cameroon and the north of Nigeria are still common. 6 Additionally, both the WFS and the DHS have covered each country, and the data are readily available. 7 Furthermore, in both countries, the prevalence of infertility is high relative to that in most other African countries for which data are available, and the prevalence declined during the 1980s. 8 Finally, the findings obtained have broadranging implications because Cameroon and Nigeria count a total population of about 100 million.
It is generally believed that the effectiveness of family planning programs is hampered greatly in populations suffering from infertility acquired through infection or disease. Hence, the success of family planning programs in Cameroon and Nigeria, as well as in other African societies, might be linked to the prevailing patterns of such infertility. This issue is of particular interest in Nigeria, where one state recently registered the first substantial fertility decline in West Africa. 9 After providing a brief description of the cultural background of Cameroon and Nigeria, this article presents an analysis of recent trends in infertility in both countries, including an examination of the association between women's age at first intercourse and infertility. It offers a discussion of the effects that further reductions in infertility may have on fertility and population growth, and considers fertility preferences and their implications for contraceptive use.
Cultural Background
Cameroon, covering an area of about 465,000 square kilometers, had an estimated population of 10.5 million in 1987. 10 It is bounded by Nigeria to the west, and both countries are situated on the Gulf of Guinea in West Africa. at sterility; therefore, no further age corrections need to be made. 15 Infertility was measured as the proportion of women infertile in five-year age-groups between ages 20 and 44. These age limits were chosen for the following reasons: Age 20 was selected as the lower limit because distinguishing between adolescent subfecundity and infertility is difficult. Age 44 was chosen as the maximum because the DHS did not collect data beyond age 49, and the last five-year observation period would thus begin at age 44. The sample analyzed for Cameroon consisted of 4,431 women who participated in the WFS and 1,920 who took part in the DHS; for Nigeria, the sample analyzed included 5,522 WFS and 4,866 DHS respondents.
Patterns of childlessness in Cameroon and Nigeria also were studied. Because estimates of childlessness may be sensitive to variations in certain reproductive characteristics, such as fecundability, 16 they must be based on a longer period of exposure. The proportions childless are therefore based on all women who entered their first union at least seven years before the survey. Estimates of both infertility and childlessness are based on weighted data.
Results
During the 1980s, the overall prevalence of infertility as measured subsequent to marriage or childbirth declined from 43% to 39% in Cameroon and from 36% to 33% in Nigeria; the reductions were statistically significant up to age 40 (see Table 1 ). The age patterns of infertility are very similar in Cameroon and Nigeria, and the absolute difference in infertility at a given age in the two countries is about the same in the earlier and the later data.
Did the levels of infertility truly decline, or are the estimated trends caused by biases? Specifically, absences of births due to contraceptive use and sexual abstinence would lead to overestimates of infertility, and if these biases were greater in the earlier surveys than in the more recent ones, false trend estimates would result.
Examination of data on contraceptive use suggests that this factor did not bias the results. First, fewer than 1% of WFS respondents in both countries were current users of a modern contraceptive method. Any upward bias from contraceptive use gions are externally oriented and are mainly Christian. Bantu people and semi-Bantu groups prevail in southern Cameroon; the northern population is more diverse.
Nigeria is one of the largest and most populous countries in Africa, covering about 923,800 square kilometers, with a population of about 88.5 million.
11 More than 250 ethnic groups reside in Nigeria, although the Hausa, Yoruba and Ibo account for about 60% of the population. The Hausa live predominantly in the two northern regions, while the Yoruba and the Ibo tend to live in the two southern regions. Most Nigerians live in the southern regions and around Kano in the north, while the areas in the middle belt are sparsely populated. In general, residents of northern Nigeria adhere to Islam, and those living in the south adhere to Christianity.
Data and Method
The analysis is based on data from nationally representative, multistage demographic surveys of women: the 1978 WFS and 1991 DHS in Cameroon, and the 1981-1982 WFS and 1990 DHS in Nigeria.*
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Accurate measurement of infertility requires data for women who were exposed to childbearing-that is, who were sexually active. 13 To assure that the estimates reflected the experience of women engaged in regular sexual activity, the analysis was confined to ever-married women. † Exposure to childbearing was defined as beginning at the date of first marriage and ending either at the date of last intercourse as reported in the DHS, at the date of interview in the WFS (which did not gather information about date of last intercourse) or, for women who reported that they were practicing postpartum abstinence, at the date of the last birth. Women who reported cessation of sexual activity were excluded from the WFS (in Nigeria, only currently married women were asked about cessation of sexual activity).
An observation period of five years is necessary to distinguish infertile women from women who take a long time to have a child.
14 Hence, the analysis included only women who entered their first marriage at least five years before the survey. For women at any given age (x), it is possible to measure infertility subsequent to marriage or childbirth only if that event occurred prior to age x-5.
A woman is defined as infertile from age a and forward if she had her last live birth at age a-1 (or she married at age a-1 and remained childless), and she is observed at least to age a+4. The present study focuses on age at infertility rather than age would be in the more recent DHS data, which recorded current-use levels of 6-8% in the samples analyzed. Furthermore, in a multivariate analysis of infertility in Cameroon and Nigeria, contraceptive users were found to have low odds of being infertile when compared with women who had never used a modern method. 17 Finally, when all current users of a modern method are classified as fertile at the date of the survey (which could result in an underestimate of infertility because some users might be infertile and not know it), the estimates of infertility remain almost unchanged; the largest difference is three percentage points, for the age-group 40-44 in the Cameroon DHS.
Biases from lack of sexual activity can also be discounted. Estimates of infertility from the WFS samples may be slightly overstated, because the surveys did not ask about the date of last intercourse, and some women may have had no children during an extended period if they were not sexually active. This potential bias could be particularly serious in the data for Nigeria, because the WFS collected information about cessation of sexual activity only for women currently in a union.
In both countries, however, few women were not currently married (6% in Nigeria and 12% in Cameroon), women who experience union dissolution may soon enter a new union, and sexual activity is generally not confined to stable unions. Therefore, infertility resulting from sexual absti- and in Tables 2  and 4 , Ns represent unweighted sample size of women aged 25 and older at survey.
*Of these four surveys, only the Cameroon DHS included men. The experiences of men play a crucial role in trends and differentials in infertility; however, comparable data from men are not available for all of the surveys, so the data about men are excluded from the analysis. A couple's inability to have children may result from either partner's infecundity; since female and male infecundity cannot be distinguished from the available data, for ease of presentation, infertility is treated as an attribute of the woman. †Ever-married women include those who have been in stable consensual unions. The vast majority of never-married women were younger than 25 at the time of the survey. 
Regional Variations
Detailed knowledge of the geographic distribution of infertility is needed to better target public health campaigns aimed at preventing and reducing its incidence. Marked regional variations in infertility are apparent in Cameroon (see Table 2 ). The North had the highest prevalence of infertility in the WFS, as well as the largest absolute declines in infertility at all ages between surveys.
† In contrast, in the Center-South, Littoral and Southwest, and West regions, infertility declined until about age 35, then remained at the same level or increased at older ages. No inferences can be made about the eastern region because the DHS sample includes too few cases to allow estimation of the proportion infertile. 21 Western Cameroon had the lowest prevalence of infertility in both surveys.
In Nigeria, infertility declined during the 1980s in each region and in each age-group. (The one exception is the increase among the oldest women in the Northwest; the reasons for this anomaly are unclear.) The Southwest had the lowest prevalence of infertility at both survey dates. The Northeast and Northwest generally had the highest levels, even though infertility declined substantially among those younger than 35 in the Northwest. Finally, the DHS data showed the same level of infertility in northeastern Nigeria and the bordering nence is likely to be negligible, particularly before age 40 (the cessation of sexual activity is practiced mainly among older women). On the other hand, if currently unmarried women were excluded from the analysis, infertility would be slightly underestimated, because infertile women are more likely than their fertile counterparts to be abandoned by their husbands and to experience unstable marital relationships.* 18 Finally, the possibility of reporting error must be considered as a source of bias. Evaluations of the WFS data for Cameroon and Nigeria have suggested that their quality is reasonable. 19 Analyses of the DHS data quality have suggested that the interviewers tended to misrecord the northern region of Cameroon, and the proportion infertile declined substantially in both regions during the 1980s.
Childlessness
Childlessness reflects etiological factors operating before or at the time of puberty, and is not affected by factors linked to delivery and childbearing; in the absence of disease, up to 3% of all couples never attain the ability to reproduce. 22 The proportion childless declined from 12% to 6% in Cameroon, and from 6% to 4% in Nigeria between surveys (see Table 3 ). Virtually none of the childless women practiced contraception; therefore, these proportions are not biased by contraceptive use.
A rather diverse pattern appears when childlessness is estimated by region of residence. Between surveys in Cameroon, the proportion childless declined from 18% to 7% in the North, but remained at 5% in the Littoral and Southwest region. In general, the level of childlessness and the absolute decline are higher in Cameroon than in Nigeria; however, some of the regional estimates for Cameroon should be considered only weak indicators, because they are based on small samples. (Estimates of childlessness based on fewer than 1,000 cases are likely to be affected by sampling variations. 23 ) Also, in Nigeria, the Southeast and Southwest regions have such low levels of childlessness (1% from the DHS) that further declines are unlikely. A study of the Yoruba in the Southwest region also found a very low level of childlessness (1%).
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Behavioral Factors
The surveys do not provide any information about whether a woman has had a sexually transmitted disease (STD) or pelvic inflammatory disease, or whether she has received treatment for infertility. It is, therefore, not possible to draw any inferences about the specific causes of acquired infertility, or to pinpoint changes in the prevailing disease patterns leading to the documented declines in infertility in Cameroon and Nigeria during the 1980s.
In general, regional differences in infertility may reflect differences in the prevalence of STDs. For instance, STDs are common in northern Cameroon and in northeastern Nigeria. 25 Infertility may have declined in these regions in response to reductions in STDs, but decreases in STDs have not been documented.
Behavioral patterns associated with elevated risks of infertility at a young age may be reflected in variations in infertility across ethnic groups. For example, the DHS data indicate that in Nigeria, the 140 International Family Planning Perspectives *In an analysis of WFS data that was confined to currently married women, the proportion infertile at a given age was only slightly lower (less than three percentage points) than the proportion found in this analysis. (See reference 3.) †Differences among regional estimates of infertility in the WFS and the DHS were not tested for significance because the samples are relatively small, the data are associated with some reporting error, and the regional findings are being interpreted merely as indicators of the true trends and differentials. It is also unclear whether the regions analyzed cover exactly the same geographic areas in the two surveys.
Infertility in Cameroon and Nigeria
infertility subsequent to a live birth appear to have declined especially among women who initiated intercourse in their early teens. In Cameroon, the expected number of infertile years between ages 20 and 39 declined from 10 to seven for women who had had intercourse before age 16, while it remained at about five for those who began sexual activity after age 19. However, the practice of early teenage intercourse did not decline in either Cameroon or Nigeria; in both countries, about half of the sample analyzed in each survey reported having had first intercourse before age 16. Analyzing the proportion infertile both by age at first intercourse and by region is not possible, because the sample size in each cell becomes too small. The distribution of women by age at first intercourse and by region suggests that women in the North of Cameroon and in the Northeast and Northwest of Nigeria start sexual relations at much younger ages than women in the other regions. For example, about one-half of women in these regions had become sexually active by age 15, compared with roughly one-tenth to one-quarter elsewhere. Thus, early teenage intercourse in the northern regions of Cameroon and Nigeria may be a strong intermediate determinant of the high prevalence of infertility in these areas. Furthermore, the marked decline in infertility among women who initiated intercourse in their early teens appears to be an important factor behind the trend in infertility.
Parity and Ideal Family Size
More than 80% of respondents in the Nigeria DHS and more than 60% in the Cameroon DHS reported an ideal number of children that was higher than the number they had had (see Table 4 ). At parities three and lower, at least 93% in both countries reported an ideal number of children that exceeded their parity.
The proportions defined as infertile subsequent to marriage or childbirth are significantly higher in Cameroon than in Nigeria at parities 1-3, while there is no difference among nulliparous women and women with at least four children. Thus, the higher prevalence of infertility in Cameroon is due mainly to more infertility among low-parity women.
Discussion
During the 1980s, the expected number of infertile years between ages 20 and 39 declined from 7.3 to 6.0 in Cameroon and from 5.6 to 4.2 in Nigeria. These declines are not insubstantial; nevertheless, infertility reHausa had higher levels of infertility than other ethnic groups (e.g., 16% at ages 25-29, as against 7-12% among other groups). Hausa women tend to initiate sexual unions at a very young age, and that custom may contribute to the relatively high levels of infertility in the north of Nigeria, where most Hausa live. There is evidence suggesting that women who engaged in sexual activity in their early and mid-teens are particularly likely to suffer from infertility. 26 The prevalence of infertility is very strongly associated with a woman's age at first sexual exposure in both Cameroon and Nigeria. For instance, according to data from the Nigeria DHS, at ages 20-24, the proportion infertile reaches 15% among women who had intercourse before age 13, but only 4% among those who postponed sexual activity until after their 19th birthday.
During the 1980s, both childlessness and mains a considerable problem in both countries. By comparison, for instance, women aged 20-39 in Togo have 2.7 infertile years, according to data from the 1988 DHS in that West African country. The World Health Organization defines reproductive health as "a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity." 27 In the context of this definition, we are confronted with the fact that in Cameroon and Nigeria, about one-third of women aged 20-44 are unable to have a live birth. Even though infertility has declined in these two populations, there remain major challenges and impediments to reaching the bare minimum of reproductive health described as "the absence of disease or infirmity."
Efforts to further reduce infertility might benefit from taking into account the regional variations in infertility and the strong association with initiation of sexual activity in the early teenage years. For instance, primary health care facilities and family planning programs could disseminate more information about the etiology of infertility. This message should also emphasize that some contraceptive methods (e.g., condoms) can protect against STDs and infertility. This kind of educational program is especially appropriate in the northern regions of Cameroon and Nigeria, where infertility is prevalent and the majority of women initiate sexual relations in their early teens.
Declines in infertility, however, raise concerns about increased population growth. Despite the reductions in infertility our data document during the 1980s, fertility also declined in Cameroon and was stable in Nigeria. The total fertility rate (as measured for the three years preceding each survey) fell from 6.4 to 5.8 lifetime births per woman aged 15-49 between surveys in Cameroon; for Nigeria, the rate was 5.9 births per woman in the WFS and 6.0 in the DHS. This apparent contradiction arises be- cause of changes in other proximate determinants of fertility, such as a tendency to reduce the duration of breastfeeding and sexual abstinence after a birth. However, it is doubtful that further changes in, for example, breastfeeding practices will continue to offset reductions in infertility. And if the level of infertility continues to decline throughout the 1990s, fertility and population growth in Cameroon and Nigeria may increase. The implications of such increases could be especially serious for Nigeria because its population is already so large.
Obviously, efforts to reduce infertility should be combined with family planning programs and increased contraceptive use to curb a rapid rise in fertility. It may be difficult, however, to expand contraceptive prevalence in societies such as these, in which most couples desire more children than they have. 
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